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(57)Abstract:

PROBLEM TO BE SOLVED: To stabilize preliminary discharge by

providing maintaining pulses relatively becoming reversed polarity to

its pulse just before a preliminary discharge pulse.

SOLUTION: In a maintaining discharge period C, maintaining pulses

Pu arid Ps are alternately impressed on a maintaining electrode and

a scanning electrode, and a display cell which emits the light in a

writing discharge period is made to emit the light so as to be

maintainable. After the desired number of discharge times, a pulse

Pse is impressed on scanning electrodes Sc1 and Sc2 to Scj as the

final pulse, and a single field is completed. Since a preliminary

discharge pulse Pp of a succeeding field is impressed on maintaining

electrodes Su1 and Su2 to Suj, an interelectrode electric potential

difference between the scanning electrodes and the maintaining

electrodes is put in the relationship of inverse electric potential

when the maintaining pulse Pse is impressed and when the

preliminary discharge pulse Pp is impressed. Therefore, voltage by

these electric charge is superimposed on preliminary discharge pulse

voltage when the preliminary discharge pulse is impressed by

attraction to the respective electrode sides in the cell by impression

of the final maintaining pulse Pse, and preliminary discharge is

promoted.

,'-5fll i

Saa
1

•

3eJ:

I'—

MM

uyinrtr1

nnnnn_r

Id-

LEGAL STATUS

[Date of request for examination] 28.08.1 995

[Date of sending the examiner's decision of rejection]

[Kind of final disposal of application other than the

examiner's decision of rejection or application converted

registration]

[Date of final disposal for application]

[Patent number] 2770847

[Date of registration] 1 7.04. 1 998

[Number of appeal against examiner's decision of

rejection]

[Date of requesting appeal against examiner's decision of

rejection]

[Date of extinction of right]

Copyright (C); 1998,2003 Japan Patent Office



Japanese Unexamined Patent Publication (Kokai) No. 09-062225

Date of publication of application: March 7, 1997

[CLAIMS]

[CLAIM 1] A driving rr.cthcd fcr z plasma display panel

comprising at least a plurality of scanning electrodes

corresponding to display cell scanning lines formed on the

same and a plurality of data electrodes for data writing

formed at right angles to said scanning electrodes and driven

in accordance with display data, wherein one field includes a

write discharge period for selectively causing desired

display cells to emit light, a sustain discharge period for

sustaining the light emission of the display cells selected

in said write discharge period, and a preliminary discharge

period preceding said write discharge period, and wherein

said sustain discharge period ends with a sustain pulse, and

an interelectrode potential produced when a final sustain

pulse is applied is opposite in polarity to an interelectrode

potential produced when a preliminary discharge pulse is

applied in the preliminary discharge period of the next

field.

[CLAIM 2] A driving method for a plasma display panel

as claimed in claim 1, wherein the pulse width of said final

sustain pulse is not smaller than the pulse width of the

sustain pulse preceding said final sustain pulse.

[CLAIM 3] A driving method for a plasma display panel

as claimed in claim 1 or 2, wherein said final sustain pulse

is applied immediately preceding the preliminary discharge

pulse to be applied in the preliminary discharge period of

the next field.

[CLAIM 4] A driving method for a plasma display panel

as claimed in claim 1, wherein said final sustain pulse is

applied for a duration of period that starts immediately

after the end of the sustain pulse preceding said final

sustain pulse and ends immediately before the start of the

preliminary discharge pulse to be applied in the preliminary

discharge period of the next field.



[DETAILED DESCRIPTION OF THE INVENTION]

[0001]

[Technical Field of the Invention] The present invention

relates to a driving method for a plasma display panel, and

more particularly to a driving method for em AC iu«iuui.y plasma

display panel,

[0002]

[Prior Art] Generally, plasma display panels (hereinafter

abbreviated PDPs) have many features, such as thin

construction, no flicker, high display contrast ratio,

relative ease with which displays can be manufactured in

large sizes, fast response speed, self light emission, and

multicolor capability making use of phosphors. With these

features, PDPs have recently come to be used widely in such

fields as computer-related displays as well as color image

displays

.

[0003] PDPs are classified according to the method of

operation as an AC type, in which electrodes are covered with

a dielectric material and the panel is operated indirectly in

an AC discharge state, or a DC type, in which electrodes are

exposed in the discharge space and the panel is operated in a

DC discharge state. The AC type is further classified

according to the method of driving as a memory operation type

that utilizes the memory capability of discharge cells or a

refresh operation type that does not utilize such memory

capability. Here, the brightness of the PDP is proportional

to the number of discharges, that is, the number of

repetitions of a pulse voltage. In the case of the refresh

type, the brightness decreases as the display size increases;

therefore, the refresh type is mainly employed for PDPs with

small display sizes.

[0004] Figure 4 is a cross-sectional view showing the

structure of one display cell in an AC memory operation type

PDP. The display cell comprises: two insulating glass

substrates 1 and 2, one on the rear side and the other on the

front side; a transparent scanning electrode 3 and a

transparent sustain electrode 4 both formed on the insulating
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substrate 2; trace electrodes 5 and 6 formed so as to overlap

with the scanning electrode 3 and the sustain electrode 4,

respectively, in order to reduce electrode resistance; a data

electrode 7 formed on the insulating substrate 1 in such a

luauuei as Lu caLciiu aL xiyliL cuiyitis cu tiit: suciimxiiy eitjutrudts

3 and the sustain electrode 4; a discharge gas space 8 formed

between the insulating substrates 1 and 2 and filled with a

discharge gas composed of helium, neon, xenon, or the like,

or their mixture; a partition wall 9 for sealing the

discharge gas space 8 and separating the display cell from

adjacent display cells; a phosphor 11 for converting

ultraviolet radiation, produced by an electric discharge in

the discharge gas, into visible light; a dielectric layer 12

covering the scanning electrode 3 and the sustain electrode

4; a protective layer 13, formed from magnesium oxide or the

like, for protecting the dielectric layer 12 from the

electric discharge; and a dielectric layer 14 covering the

data electrode 7.

[0005] Next, referring to Figure 4, a description will be

given of the discharge operation of the display cell when it

is selected for display, when a pulse voltage exceeding the

discharge threshold value, i.e., a write pulse, is applied

between the scanning electrode 3 and the data electrode 7 to

initiate an electric discharge, positive and negative charges

are attracted to the respective surfaces of the dielectric

layers 12 and 14 according to the polarity of the write

pulse, and charges are accumulated thereon. An equivalent

internal voltage, i.e., a wall voltage, is produced due to

the accumulation of the charges; since the wall voltage is

opposite in polarity to the write pulse voltage, the

effective voltage inside the cell drops as the discharge

progresses and, even if the write pulse voltage is maintained

at a prescribed voltage, the discharge cannot be sustained

and eventually the discharging stops. After that, when a

sustain pulse, a pulse voltage of the same polarity as the

wall voltage, is applied between the scanning electrode 3 and

its adjacent sustain electrode 4, since the wall voltage is
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superimposed as the effective voltage, the discharge

threshold value is exceeded and an electric discharge can

thus be produced even if the voltage amplitude of the sustain

pulse is low. Accordingly, by continuously applying the

SUS Lain puloc wctwccu Llic SC ctiiiiJLjTiy cicC Ljl uuc 3 cum Luc

sustain electrode 4, the discharge can be sustained* This

capability is the previously stated memory capability. The

sustain discharge can be stopped by applying a low-voltage

pulse having a wide pulse width to neutralize the wall

voltage, or an erasing pulse having a narrow pulse width

about the same as that of the sustain pulse voltage, between

the scanning electrode 3 and the sustain electrode 4.

[0006] In the AC memory PDP, if a stable write discharge

(discharge between the scanning electrode and the data

electrode) is to be obtained, it is effective to perform a

preliminary discharge prior to the write discharge. The

effect of the preliminary discharge is to optimize the wall

charge on each electrode and ensure that a sufficient number

of active particles (charge particles, excited particles,

etc.) will remain in the discharge space, thereby shortening

the discharge delay time in the subsequent write discharge

for selecting the display cell, and thus achieving fast write

characteristics less susceptible to temporal variations.

[0007] Figure 5 shows an electrode arrangement in the plasma

display panel having the display cell shown in Figure 4.

[0008] The panel of Figure 5 is a dot matrix display panel

with j rows and k columns arranged in a matrix form, and

comprises scanning electrodes Scl, Sc2, Scj and sustain

electrodes Sul, Su2, Suj arranged in parallel to each

other and data electrodes Dl, D2, Dk arranged at right

angles to the scanning electrodes and sustain electrodes.

[0009] Figure 6 shows a common sustain electrode driving

waveform Wu applied to the sustain electrodes Sul, Su2,

Suj, scanning electrode driving waveforms Wsl, Ws2, Wsj

applied to the scanning electrodes Scl, Sc2, Scj, and a

data electrode driving waveform Wd applied to a data

electrode Di (i ss i s k). One driving cycle consists of a
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preliminary discharge period A, a write discharge period B,

and a sustain discharge period C, and a desired image display

is produced by repeating this cycle.

[0010] In the preliminary discharge period A, first a

preliminary discharge pulse ?p is applied to tne sustain

electrodes Sul, Su2, . .., Suj f causing all the display cells

to emit light. Next, a preliminary discharge erasing pulse

Ppe is applied to the scanning electrodes Scl, Sc2 , Scj

to erase the wall charges formed by the application of the

preliminary discharge pulse Pp.

[0011] Next, in the write discharge period B, a scanning

pulse Pw is applied in sequence to the scanning electrodes

Scl to Scj and, in synchronism with the application of the

scanning pulse Pw, a data pulse Pd is applied to the data

electrode, selectively causing the display cells to emit

light.

[0012] Finally, in the sustain discharge period, sustain

pulses Pu and Ps are applied alternately to the sustain

electrodes and the scanning electrodes to sustain the light

emission of the display cells selectively caused in the write

discharge period to emit light. After the sustain discharge

has been performed a prescribed number of times to obtain the

desired brightness, a sustain erasing pulse Pe is applied at

the end of the sustain discharge period, thus completing one

field.

[0013]

[Problems to be Solved by the Invention] In the prior art

driving method, since each discharge cell is in a neutralized

state after the sustain erasing discharge, a discharge has to

be produced for the preliminary discharge by applying a

single-polarity pulse as the preliminary discharge pulse,

which requires the use of a large preliminary discharge pulse

voltage

.

[0014] Further, in cases where the repetition period of one

field is controlled by an externally input signal, since the

next field does not start until after a predetermined time

has elapsed from the completion of the prescribed preliminary
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discharge, write discharge , and sustain discharge periods,

there has been the problem that the time interval from the

end of the sustain erasing discharge to the start of the

preliminary discharge in the next field becomes longer,

jiidkiny the preliminary uisuuai. ye further unstable.

[0015] An object of the present invention is to provide a

driving method for a plasma display panel that can increase

operating margins by solving the above problems and

stabilizing the preliminary discharge in the plasma display

panel.

[0016]

[Means for Solving the Problems] According to the present

invention, there is provided a driving method for a plasma

display panel comprising at least a plurality of scanning

electrodes corresponding to display cell scanning lines

formed on the same and a plurality of data electrodes for

data writing formed at right angles to the scanning

electrodes and driven in accordance with display data,

wherein one field includes a write discharge period for

selectively causing desired display cells to emit light, a

sustain discharge period for sustaining the light emission of

the display cells selected in the write discharge period, and

a preliminary discharge period preceding the write discharge

period, and the sustain discharge period ends with a sustain

pulse, wherein an interelectrode potential produced when a

final sustain pulse is applied is opposite in polarity to an

interelectrode potential produced when a preliminary

discharge pulse is applied in the preliminary discharge

period of the next field.

[0017] Further, according to the present invention, there is

provided a driving method for a plasma display panel, wherein

the pulse width of the final sustain pulse is not smaller

than the pulse width of the sustain pulse preceding the final

sustain pulse.

[0018] Further, according to the present invention, there is

provided a driving method for a plasma display panel, wherein

the final sustain pulse is applied immediately preceding the
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preliminary discharge pulse to be applied in the preliminary

discharge period of the next field,

[0019] Further, according to the present invention, there is

provided a driving method for a plasma display panel, wherein

Liie £±aal susLctxn pulse is applied Lui. a uuraciun ul ptsiiuu

that starts immediately after the end of the sustain pulse

preceding the final sustain pulse and ends immediately before

the start of the preliminary discharge pulse to be applied in

the preliminary discharge period of the next field.

[0020]

[Embodiments of the Invention] Embodiments of the present

invention will be described below with reference to the

drawings

.

[0021] Figure 1 is a timing diagram showing driving

waveforms according to a first embodiment of the present

invention; the waveforms shown are for driving the plasma

display panel having the electrode arrangement shown in

Figure 5 as in the above-describe prior art. Here, Wu is a

common sustain electrode driving waveform applied to the

sustain electrodes Sul, Su2, Suj, Wsl, Ws2, Wsj are

scanning electrode driving waveforms applied to the scanning

electrodes Scl, Sc2, Scj, and Wd is a data electrode

driving waveform applied to a data electrode Di (i s i s k).

[0022] One driving cycle consists of a preliminary discharge

period A, a write discharge period B, and a sustain discharge

period C, and a desired image display is produced by

repeating this cycle. In the preliminary discharge period A,

first a preliminary discharge pulse Pp is applied to the

sustain electrodes Sul, Su2, Suj, causing all the

display cells to emit light. Next, a preliminary discharge

erasing pulse Ppe is applied to the scanning electrodes Scl,

Sc2, Scj to erase the wall charges formed by the

application of the preliminary discharge pulse Pp.

[0023] Next, in the write discharge period B, a scanning

pulse Pw is applied in sequence to the scanning electrodes

Scl to Scj and, in synchronism with the application of the

scanning pulse Pw, a data pulse Pd is applied to the data
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electrode Di, selectively causing the display cells to emit

light. The driving sequence up to this point is the same as

the corresponding sequence shown in the prior art.

[0024] Finally, in the sustain discharge period C, sustain

pul3CC r*U 3.nd r^C CirC CljPpu.u_3d uxi.cLiiaucijr Cu l.uc quo uaxii

electrodes and the scanning electrodes to sustain the light

emission of the display cells selectively caused in the write

discharge period to emit light. After the sustain discharge

has been performed a prescribed number of times to obtain the

desired brightness, a sustain pulse Pse is applied as the

final sustain pulse to the scanning electrodes Scl to Scj,

thus completing one field.

[0025] In the next field, the preliminary discharge pulse Pp

is applied to the sustain electrodes Sul, Su2, Suj;

therefore, the interelectrode potential difference occurring

between the scanning and sustain electrodes when the

preliminary discharge pulse Pp is applied is opposite in

polarity to that produced when the sustain pulse Pse is

applied. Accordingly, since space charges or wall charges in

the display cell are attracted to the respective electrode

sides by the application of the final sustain pulse Pse, the

internal voltage due to these charges is superimposed on the

preliminary discharge pulse when the preliminary discharge

pulse is applied; as a result, the formation of the

preliminary discharge is promoted, and a fast and stable

discharge characteristic can be obtained.

[0026] When the sustain pulse Pse is placed immediately

before the preliminary discharge pulse in the next field and

is provided with a pulse width not smaller than that of the

sustain pulse Pu or Ps, its effect increases.

[0027] Figure 2 is a timing diagram showing driving

waveforms according to a second embodiment of the present

invention. The basic sequence for the preliminary discharge

and the write discharge is the same as that shown in the

first embodiment, and therefore, a description thereof will

not be repeated here. The present embodiment differs in

that, in the sustain discharge period C, the time interval
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between the end of the sustain pulse and the start of the

final sustain pulse Pse is reduced and, in addition to that,

the application time of the final sustain pulse Pse is

extended to the point immediately before the start point of

t**G pi*G 1 jLluiwcii'y uiSCuai^c puiac iu uc a^ipixeu xn ciiti next

field. According to this invention, not only does the

sustain discharge by the final sustain pulse Pse stabilize,

but also the capability of holding the wall charges and space

charges up to the point immediately before the start point of

the next preliminary discharge is enhanced, and further

stable preliminary discharge can thus be achieved.

[0028] In particular, even in cases where the field period

is determined by an external signal and the period is longer

than the driving repetition period which is equal to the sum

of the sequence of operations consisting of the preliminary

discharge, write discharge, and sustain discharge, since the

final sustain pulse Pse continues to be applied after the end

of the driving sequence defined within one field until the

next field starts, the preliminary discharge can be

stabilized irrespectively of the field period determined by

the external signal,

[0029] Figure 3 is a timing diagram showing driving

waveforms according to a third embodiment of the present

invention. In this embodiment also, the basic sequence for

the preliminary discharge and the write discharge is the same

as that shown in the first embodiment. In this invention,

the difference is that, in the sustain discharge period C,

the final sustain pulse Pse is applied to the sustain

electrodes; here, the polarity of the pulse is positive,

which is opposite to the polarity of the preliminary

discharge pulse Pp. The interelectrode potential difference

occurring between the scanning and sustain electrodes when

the preliminary discharge pulse is applied is opposite in

polarity to that produced when the final sustain pulse is

applied, so that the same effect as that achieved in the

second embodiment shown in Figure 2 can be obtained.

[0030] Each of the above embodiments has been described by
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taking as an example the case where one field is repeated,

but the plasma display panel driving method of the present

invention can also be applied to the case where, to achieve

multiple grayscale display, one field is divided into a

plurality Of ouwf icluo, caCu "pcif OiTIuxiiy a bemaeiiut; cuiujji. lb ixiy

a preliminary discharge, a write discharge, and a sustain

discharge,

[0031] Likewise, each of the above embodiments has been

described by taking a three-electrode surface-discharge AC

plasma display panel as an example, but it will be

appreciated that the plasma display panel driving method of

the present invention is not limited to this particular type

of plasma display panel, but is also applicable to other

types of plasma display panel such as a two-opposing-

electrode type AC plasma display panel.

[0032]

[Effect of the Invention] As described above, according to

the plasma display panel driving method of the present

invention, since each preliminary discharge pulse is

immediately preceded by a sustain pulse opposite in polarity

relative to the preliminary discharge pulse, the preliminary

discharge can be stabilized. Further, when the application

of the final sustain pulse is started immediately after the

end of the preceding sustain pulse, a further stabilized

preliminary discharge can be achieved.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[Figure 1] Figure 1 is a timing diagram showing voltage

driving waveforms according to a first embodiment of the

present invention

.

[Figure 2] Figure 2 is a timing diagram showing voltage

driving waveforms according to a second embodiment of the

present invention

.

[Figure 3] Figure 3 is a timing diagram showing voltage

driving waveforms according to a third embodiment of the

present invention.

[Figure 4] Figure 4 is a cross-sectional view of an AC

memory operation type PDP.
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[Figure 5] Figure 5 is a plan view showing an electrode

arrangement in the AC memory operation type PDP.

[Figure 6] Figure 6 is a timing diagram showing one

embodiment of driving voltage waveforms according to the

[DESCRIPTION OF THE REFERENCE NUMERALS]

A . . . PRELIMINARY DISCHARGE PERIOD

B • . . WRITE DISCHARGE PERIOD

C . . . SUSTAIN DISCHARGE PERIOD

Pp . . . PRELIMINARY DISCHARGE PULSE

Ppe . . . PRELIMINARY DISCHARGE ERASING PULSE

Pw . . . SCANNING PULSE

Pu, PS . .. SUSTAIN PULSE

Pse . . . FINAL SUSTAIN PULSE

Pe . . . SUSTAIN ERASING PULSE

Pd . . . DATA PULSE

1 , 2 . . . INSULATING SUBSTRATE

3, Scl - Scj ... SCANNING ELECTRODE

4, Sul - Suj ... SUSTAIN ELECTRODE

5 , 6 ... TRACE ELECTRODE

7, Dl - Dk ... DATA ELECTRODE

8 . . . DISCHARGE GAS SPACE

9 ... PARTITION WALL

10 ... VISIBLE LIGHT

11 ... PHOSPHOR

12, 14 ... DIELECTRIC LAYER

13 ... PROTECTIVE FILM

15 ... PDP PANEL

16 ... DISPLAY CELL

11



<i9>h*bm«w (jp) 02) 4k §fj 4# Vf & $S (a) (H)««FtH«a«#*

#{f§¥9- 62225

(43)&MB ¥^9*T-(1997) 3 ^7B

(51) IntCl.' NUHG* iTfi&Wm^ FI ttffi&wttffi

G0 9G 3/28 4237-5H G0 9G 3/28 H
4237-5H B

^lE^S* * fS*S©*4 OL (4 6M)

(21)fflH#^ ftiS¥7-218389 000004237

(22)tbSSB ¥j£7¥(1995) 8£28B Jf[j£3&itK£ETg7i

(72) SfiWt «±
K3rC^*eK^2;T@7i

(72)56M« M* IS
JlCSCSWBK2£TB7i

(74MS2SA

(54) BSW«D£#] ^^X^^^^W/^^OKKC&tt

(57) [Bft]

5'«attfll^^^^iiiC«(liwiEE1-S.

3 to
o
to

o
(0 o

-1-



I

[18**1 J B-sFB±t-^J«Lfca*-fe^<0*3S7

£ , S&E»#i£*ft«JIO-^

^»»fc-rsii9#«lEiR<0X7X-7 7f-<^^u-<^*

r t *w®Lh -r^umm 1 2 kuk^^x-^ ^ *

[IS** 4 ] B9Eft»j®J$/</u^<0Hl»D^RgSrSft*l

x<b-f 6 r ^ &#$E4-f &!$** 1 e^^x^t-v

[0001]

j s<%^<DmW)%fe\zm u #ka0 * ysw^x

[0 0 0 2)

Hat, /7X7f^^M/^

^rat-r^:: tjjs^r(grfo9, fl?*iaiffi^ai<,

[0003] iopdpu*, inmftttizx*)* ffi

ti?Mm*x«^
S-erSACS^tWi:, ffitStf&fESPfl I- KtB tX 0!£ffi

KSOttifiTIKift £# 5 D C SS<7> 0> 4 # fe £. X I-

,

ACSlcii, Wj^ir L-cafliiryu^^^- y Srfijffl-j-

S^^yffili^SSt. ^tiSrf'iJfflL/jr^y 7 uyv^fjft

Si:J& s foS. ftfc, PDPfOffl&lj:, JftaialSaEll*^!'

(2) 1#BB5P9 - 6 2 2 2 5

tf>* /h*^Sft^PDP(c*ttT±4 LTffifflSixr^

5.

[00 0 4] El 4 14, AC>*yffi*f£S!WPDP<0—

3

RV2b. teaSfi2±U?Bj8SixSS9!4*aEaffi3

^m^3ao;^m*i4tcm^-2)j: p^Ei^tis h

afii&oi 2©sfii]i^ ^y*^ ^v^o^-tr/

12i, r©Sa*l 2 «H+SS{fc^*
^**«a»fej*SftHJBi 3*, r-^Sffi7feK5»

20 [0 0 0 5] @4Sr#RSLT, jlflSftfc*^*

m 7 1 <Dmztm t # ^Mfifca*.a^^as, sp*>^

f W)H L T#[«&l?f!#i $ #5 <b , «? # ii^

^./^u^ O«JE^- Sffi Sr i^ft LX^X t , tt« S:

affi3d«ti4 k<or$\^ m-m km®tf±<D;<

&1& < X h , am L § i MI& I8 x.X 3»ffit 6 w ^ !X

#

S. tot, jft^^u^SrSSSffiffia <ta^mt^4 £0)

^IfiEittS. wWfflHi^ijili^^^yfflfitTfe^. *

it, *3Stfflffi3*fc(iaifiFaflB4l^ ESfflESr^fatS

r 4 II J: 9 , ±E<7)*|£fif&fliSrffJt it5 r 4 ^X#

[0 0 0 6 ] <b!5X\ AC^*y8!<0PDP-C$j£L

ffitftaftu, sbiwjsaspjirtwfstte^ ca^e^

30 atLP#lfflt-«i»L, BaiT*n$|B]6!i(4ibo#w>4PffifS

-2-



3

[0 0 0 7] H5liE!4I^Lfc*^-fe^S:#1"S7p7

[0008] :©15^^/Ht jxkfi^t?,
j> r i ii >» — .uwrXTni > -K. i*.... i. —-. i. )i h -i — rn

Sc2, ScjfttfrtftffiffiSul. Su2, Suj£,

jfeaans&vasaffi tax txtm LtzT-t

mfeD] , D2 , Dk tzmz-Zo

[0 0 0 9] H6lw(i, aftfflffiSul, Su2, Suj

d, sc2, scjic^D-rsjfegaffifflaftffijBwsi.

Ws2, Wsjt, r-^ffifiiDi (l^i^k) (w^p

S.

[ooio] fmrnmrnmAizn, *i*ai»®ffisui,

su2 f sujic^fflaa^^^pp £WJ»u
ir;u£^ft£-£5 0 jffiV^*gSffiSc1, Sc2, cj

[ooii] i^ti^^iA^m^niiBTit, £g®if s

-t^g^/i^Pw i^;>^MTr-^^
*Pd Srf'— ^®ffil-WaDi-Sr k\z£iX$t7fi-t'i'&

[0012] jaai-««p«tfi»«Pi(i-e(i, ^m^u^

&&i&mmx'mRft%Ltzm**&*mft&itz j£

[0 0 1 3]

x it , *it»t^*aaa^Kfa-fe^ft* s •I'ftttiiic h z> it

to, ^«Mffin*lwl*^ffi^^

[00 14] l 7-f-^K(0«9iSLRI)W* s^ffl

nWM^tt^Lli*y;^7^-^ KK^frLtt^fcto* JUS

#&O flo

[0 0 15] #%W<n®tM\*s ±.K.?$m&t:%mL* 7

(3) eB8¥9 - 6 2 2 2 5

[0 0 16]

*«tttS £ R£g«ffi i L?<*t- 9 \z%otIB
-V- 71 -=f /T-Ct>ji.J1 7. OT /T-, -VfT TV. /-r>, iy 'Tr VlT- I . .IsJ.^V
\_ <- <w ^ \_ *w "/*/ tJ - " (S* »"» - - tii IUS C .X ' 0~ N

-t/uttt»l!*+5*»tt«:»IBBi, WE«#i4**«

[00 17] £<b(:, #*ElcJ:;h,tf, flSEftfcttJ*^

/^u^ffiW± t -f 6 w +5y 7 r w ^ 7"

[00 1 8] **WlcJ:ixli, flMEfflr»tt^<

[0 0 19] SbCs ^Wictntf, ffiJl&*»*liRF^

feU^^^ wlM]Jfei£fl9^"C i 1 5 r t S: 1 1 2> 7"

7

[0 0 2 0]

[0 0 2 1 ] US l (i*»9!<z>g5 1 oHSSo»ffil-*5»tS

«^jf^^i^-r

?

>?mxhv, ±i£Lfcst*tt«

^

7

s u /HSriSEff*-*" 5 toO t <0"Cfo 6.

Wu IWlEfiFffiffiSul. Su2, SujKWAll-f S#SB<0

^^mti^^Ji&^XfoO, wsi
t
ws2, -

f wsjti, ^
n^'n^ffiffitSiScI, Sc2, ScjCWJD-i-SjfeSEia

k ) [zWMtzr- # mmmmvxhh*
40 [0 0 2 2] mwm-®mtt^mimmmAktKz&*

immw b ^ its& ffijw na c <t x*«* t , m ta 9 m
ixmrnommi^nb. -rmmmwAiat. or
aifif«ffiSu1, Su2, Sujlc^SSiikffl^^Pp S:

1, Sc2, Scjlw^ffiiafEtH^^^PpeSrSlADL

T ^'^avl^vu^ P p ( z X o X S HfcHfltffif Sr rH*

[0023] wi^xmz&?mm.M?$BX'\$,

S d^ r0 jfeglEffi S c j 4 X*NHirjfe3SyNVu* P w SrBiio

-3-



5

[0 0 2 4) ^m^m&mm^cx^ m&mmikv'

SSffiScI, Sc2, Scjtatl^^^Pse^i&mil

[0025] m<y^-^ Y<D=fmm^^* pp ^ii

tSffiffiSul, Su2, SujlC^D-t^/i^s £3Effiffi

^ Pseff»in$i: ^fflttS^/u^ Pp Bi*DB*

t

oPsBfiU::**. Sot, Jft»HI«^^PseBl*OU«tS

[0 0 2 6] fllS^* Psettftfl>:7 * —A> K^-^tttJft

[0 0 2 7] H2(i*3IWWS2<7>St£^ffit-*3*tS

^^m^]Pp^C{c^t>T^mtl^^^Pse^^n^mI
(D^/<^^co^T,i:^)n#ni]P»,]fl^M< LTfPflDU E

[oo2 8] y ^-^vmm^Mi^x^^
ix, O J^J iUITi^^j^^- *9 i§ UM^-r^^ ^-iim 7% fli.

* *s ftT LT b ft CO 7 >f
- ;
H

' *6-f 6 * T"O |?8

,

t&m\m'<^x Pse&F^JDLI&ttfcjfcto, ^fiMS^7
KJ3j«]i::HH:>e>-f s -T-^am^s^^i-^c

[0 0 2 9 ] 0 3li*5gWwS3^3St£<O?Bf£ir*5^«»

%ffi& Wl C ^T IB ^* P se Sr JUfSflilS

KfiiftlU ^oMi^?'(iii1Skm^Vu^Pp tiffiOjEffitt

(4) 4#BB¥9- 6 2 2 2 5

6

[0 0 3 0] ±E*lili£a)?glI6T*lis ioco7>f-

[0 0 3 1 ] PSi:, 3ffiffiffiiSWffi3afllS2AC^7X

[0 0 3 2]

[mi] *&w<omi<onM<ommiz#vz9&mm&

30 BZ^i-pJ $ >?mvh2> c

[®4] AO-=ey«i^SPDP^®rffi|g]-e*><5.

[(SI 5] AC^^yift^SIPDPtotafiiiBEft^i"^

A ^«»«)WIBJ

c afifaffijaiin

Pp ^Mitefli^yi-^

Ppe ?-«li»fla;rH*^^^

Pw ^3^^^/^^

Pu , Ps iffiMz-u*

Pse

Pe *lill*TB*/^u^

Pd -r— ^ • *

1. 2

3, Scl-Scj SStlSffi

4, Sul-Suj

50 5, 6 M'—^flMSi

-4-



(5) %f?$¥*9- 6 2 2 2 5

7, D1 -Ok t-$'?4M

8 ttfi^Sfia

9 rib

1 0 BJffi*

1 1 Sfttf

i2, 14 ismf*

1 3 ffctSR

1 5 PDP^
1 6 ft^irA-

[Bi 1 ft*. I

Sul-Suj Wu

Scl Wsl

Sc2 Ws2

Sc3 Ws3
i

i

. Scj Wsj

Di Wd -

Pp Pu

tfinrw

U-ii fi-

Ps Pse

ifinnriln

"U

-f>-

innnrtr-
innrLTLr-

Pd mnnpu-1

-if-

[H 4 ]

5. 3

Hi -1
0

2
, 4 6

IT.

^2

•13

14

-7

2] fTij.2

Sul-Suj Wu

Scl Wsl

Pp

Sc2 Ws2

Sc3 Wa3

Pe

4 */-

J^-Pw

U1I

i_r

Pu

rimrmr
Ps Pie

Di Wd ffi0Effl&j{E020 <f

-5-



(6) <&ffl¥-9- 6 2 2 2 5

[113]

Sul-SuJ Wu

Scl Wsl

Sc2 Ws2

Sc3 Wa3

Pte

-ih

JXPw

T_|—»' "

"nftnTiriJ
Ps

tfinrir
iF^

H_
inru"ir"

lr^—innnn'

di wd vwmvmjjfflffl ^ ^-

[H5] frg. ^ [16]

Pu

*nnnrinr
Ps Pe

D2 04 06

w V1™^ 1

-6-


